Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.004 Å; R factor = 0.038; wR factor = 0.075; data-to-parameter ratio = 14.6.
The asymmetric unit of the title complex, (C 6 (mnt 2À is maleonitriledithiolate or 1,2-dicyanoethene-1,2-dithiolate) dianion. The Ni 2+ ion is located on a center of inversion and is coordinated by four S atoms from two mnt 2À ligands in a square-planar coordination mode. Intermolecular N-HÁ Á ÁN hydrogen-bond interactions link one anion and two cations in the crystal structure.
Related literature
For general background to square-planar M[dithiolene] 2 complexes acting as magnetic materials or showing non-linear optical properties, see: Duan et al. (2010) . For the synthesis, see: Pei et al. (2010) . For related structures, see: Ren et al. (2002) . For related literature on spectroscopic properties, see: Bigoli et al. (2002) .
Experimental
Crystal data (C 6 Table 1 Hydrogen-bond geometry (Å , ).
Data collection: SMART (Siemens, 1996) ; cell refinement: SAINT (Siemens, 1996) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL.
Bis (3,5,7-triaza-1-azoniatricyclo[3.3.1 complexes have been widely studied due to their novel properties and application in the areas of conducting and magnetic materials, dyes, non-linear optics, catalysis and others. These applications arise due to a combination of functional properties, specific geometries and intermolecular interactions (Duan et al., 2010; Pei et al., 2010) .
Herein we report the crystal structure of the title compound.
The molecular structure of (I) is illustrated in Fig. 1 ., bond distances and bond angles are given as Supplementary Material.
The N-H···N hydrogen bond properties are given in Table 1 .
In the asymmetric unit of the title complex, (C 6 H 13 N 4 ) 2 (C 8 N 4 NiS 4 ), (I), one 1-azonia-3,5,7-triazatricyclo[3.3.1.1 3, 7 ]decane cation and one half of a [Ni(mnt) 2 ] 2-(mnt 2-= maleonitriledithiolate) dianion are observed. The Ni 2+ ion is located on a crystallographic center of inversion and is coordinated by four S-atoms from two mnt 2-ligands in a square-planar coordination mode. Intermolecular N-H···N hydrogen bond interactions join together one anion and two cations of (I) in the crystal structure.
Disodium maleonitriledithiolate (456 mg, 2.5 mmol) and nickel chloride hexahydrate (297 mg, 1.25 mmol) were mixed under stirring in water (20 ml) and heated to boiling about 20 min. After filtering the red solution, an aequeous solution of hexamethylenetetramine hydrochloride (442 mg, 2.5 mmol) was added dropwise to the filtrate. The immediately formed dark red precipitate was filtered off, washed with water and dried in vacuum. The crude product was recrystallized to give red crystals (yield: 645 mg, 83%). Single crystals with block shape suitable for X-ray analysis were obtained via recrystallization of the corresponding complex in acetone.
Refinement
Non-hydrogen atoms were refined anisotropically, whereas the H atom of the NH function was found in a difference Fourier map and was refined isotropically with N-H = 0.86 Å; and the H atoms of methylene protons were calculated and placed to the bonded parent atoms in geometrically idealized positions (C-H = 0.97 Å) and refined as riding atoms, with U iso (H) = 1.2U eq (C).
supplementary materials sup-2 Figures   Fig. 1 . Molecular structure of (I). Displacement ellipsoids are drawn at the 50% probability level (i = -x, 2-y, -z). H8A-C8-H8B 107.9 C1-S1-Ni1 103.24 (9)
